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(54) Catheter with f Dter and thrombldlscharge device 


(57) This invention relates to a catheter comprising 
a tube-Gke basic body with a distal and a proximal end, 
wherein the catheter comprises an expandable inter 
element at the distal end and a device for reducing 
thrombi in size and removing them. 

The inter element is formed by a number of strip- 
shaped wafl sections of the basic body defined in 


between longitudinal cuts evenly distributed around the 
circumference and furthermore com p ris es a means for 
moving the sections of the basic body positioned on 
either side of the waU sections towards each other in 
order to mate the wafl sections bend outwards. 
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Description 


„ ™* relates to * catheter corrprising a 

tiMto basic body with a.dfelal.and.a.pradmal «nd 
and wherein an expandable f3ter element has been 5 
an^edtotherfst^^ 

into a patient during surgery in order to coflect thrombi 
and to prevent that these finish up for instance in the 
vascular system of the lungs and cause an ernboGsm. 
T^en^ element of such a catheter is usual* posi- 10 
ticned in the vena cava. 

The coflected particles are removed or reduced in 
**eby withdrawing the fater or by disintegrating them 

^en removing the partdes by withdrawing the ,5 
£?f^ 6 * arisk they might come loose of 
the finer element and still will finish up at unwanted posi- 
tions m the blood stream. Removal of the partides by 
allowing them to disintegrate locally can take up quite 
some tone. M 

* J^J***** th8 * 10 * catheter 

S^L^f 65 ^ m me preamfa,e wfth which the 
saxj drawbacks are removed. 

fh» JH^SH! fe fte according to 

ZZT^!f-? araCteriSed " daim 1 - As a result the 25 
trromb, collected by the fitter element can be frag- 
merited and removed from the body. This can be done 
at regular intervals or Just before the catheter is 
removed from the body of the patient The wall sections 

wards until they make contact with the wall of the blood 
vessel inside of which the filter element is placed The 
thrombi arrested by the fater element are sucked into 
and remain enclosed within the filter element untfll these 
are removed. Prior to introducing the catheter, the wafl 35 
sections are straightened by moving the ends of the 
basic body situated on either side of the waD sections 
away from each other. As a result the catheter win 
obtain a small cross-section equal to that of the basic 
body not provided with the lor^itualr^ cuts, so that the 40 
catheter can be introduced with a minimum of traumatic 
effects. 

A very suitable embodiment of the device for reduc- 
ing the thrombi in size and removing them is character- 
ised in daim ^ a stream of liquid under pressure. <s 
supplied via the pressure lumen, flows out of the jet noz- 
*fe**e farm of a jet and engages sections of thrombi 
whtchare fragmented due to the energy of the jet The 
tnrombus fragments are conveyed by the jet tothedis- 
charge opening and removed via the discharge lumen, so 

A very suitable embodiment of the catheter accord- 
ing to the invention is characterised in daim 3. By mov- 
ing thecal* outer tub«rtike bodies in relation to one 
another the strip-shaped waD sections can be bent out- 
wards or stretched respectively. On introdudng the 55 
cafteter, the mner tube-like body is moved as much as 
possible m the relatively distal direction inside the outer 

be stretched. After positioning the distal end of the cath- 


eter, the inner tube-Dke body is moved in the relatively 

of which the stnp-shaped wafl sections win bend out- 
-wards and consequently form the fater element " 

AdQjtwnaDy the measure as set out in daim 4 is 
preferably employed. The inner tube-like body is in that 

Tl^T^^ inthetormofa suction catheter, 
wherein all parts required for the reduction and removal 
device are received in this inner tube-Bee body. 

By employing the measure as set out in daim 5 it is 
ensured that the reduction and removal device can con 
tinue to work property without getting blocked. On acti- 

^^LT^S 1 rem0vaI *** those 
parts of the thrombi extending as far as in between the 
bent wafl sections of the fater element are engaged 
after which gradually the entire structure is fragmented 
and removed. 

Preferably the measure as set out in daim 6 is 
employed. The discharge lumen does not need to be 
connected in that case to a separate source of suction. 
AS a result of the ejector action a sufficient flow is main- 
toned in the discharge lumen without applying arid.- 
tonal suction. * 

The invention win be explained in greater detail in 
the following description with reference to the attached 
drawings. 

Rgure 1 shows schematically the application of a 
catheter according to the invention. 

Rgure 2 illustrates the distal end of a catheter 
according to the invention when being positioned in the 
bloodvessel. 

Rgure 3 shows a view corresponding to that Of fig- 
ure 2 in which case the filter element is illustrated in 
wortong state 

As is illustrated schematically in figure 1. a catheter 
1 according to the invention is introduced into a patient 
2, in order to position a fitter element 3 at the distal end 
of the catheter 1 inside a blood vessel, in particular h 
the vena cava. 

The catheter 1 cornprises a tube-like basic body 4 
with a fater element 3. stni to be explained in greater 
detail, at the distal end and a connecting member 5 at 
the proximal end. 

The connecting member 5 cornprises m this exam- 
ple of an embodiment a haemostatic valve 6 through 
which a guide wire 9 is advanced, which is employed in 
the usual manner tor the purpose of p o siti on in g the 
catheter 1. 

Furthermore the connecting member 5 comprises a- 
discharge connection 7 which is connected with the Dis- 
charge lumen in the basic body 4 and a pressure con- 
nection 8 which is connected with a pressure lumen in 
the basic body 4. 

The basic body 4 of the catheter 1 comprises an 
outer tube-like body 13 and an inner tube-like body 14 
received therein in a. in a tongrtudinaJ direction, movable 
manner. The outer tube-like body 13 and the inner tube- 
Gkebody 14 are connected to each other with their distal 
ends. At the very end, a tip 17. made of a soft material. 


end of the catheter 1 over a limited distance in »tZ 
to the outer tube-tike body 13 °^"f'" re ^n 

she^wansec^are^^o^ 9 ^ 
in a longitudinal direction as a result rfwhte^L^ 

^^inthedirec^ai^SrS 
wall of the blood vessel 12 awrthlhe,nner 

™er element formed by the wall sections is h«~<. 
.ng outwarfs. and that at me same fcXj!^ 

f^anormal^er^ughmese^sel^ 
The mner tube-eke body 14 comprises thT*L. 
mentioned pressure lumen 18 cot^?^. 

££T2r* ,umen 18 * reeled wrth a channeTsa.' 
ton extending backwards in proximal dreJ^^f 

The iet naJSrSSSSr 
charge opening 20 which farms the em section of a S 
change lumen in me inner M^^o^^t 

charge connection 7. 

In addition to the pressure lumen and the tfscharoe 

"me^L 16 bendinS h ^r to 

neduce i the thramb, .n see and remove them. Bquid 

^ ^ WertU ' tquid ' et leavcs *• Pressure ne*- 
^19 uvft. direction of the discharge opiS ~ a 
end sector of the thrombi are ^ageaT^i 
let and reduced in size by mechanical aa£,TS 
— ^ h „. dischSge"^^ Z < 
charge lumen. In orter to stimulate the discharge flow a 

n^7T W ^ e ^ adtothe *Se^ 
neetion 7. As a result of the suction action thettmn*! 

are gradual.,, sucted further into me^e deS 

eeeand ultimately removed via the <Ssch*ge taSa 

Theiet^eiSandihediseh^opWao 
can. u, a suitable manner, be arranged aiWZ^ 

2. Umen towOTte * e er* with- 

out additional suction action at the discharge conX 
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55 


B wa ^e dear that the thrombi reduction and d» 
tZZS^J!* *" n,er Ctewise. can * 

«*0di« I « different ways. The reduction and eft* 

openings. It ^^^re^T^?^ 
^discha^Td^^^^^^ 

*?'*«' dement th^to%£££?£ 
space defined by the wan setting k— !T 
Another possib^ fe J~nSS 0uhwrts - 
discharoe^^l* wrtmahon of a reduction and 
asa ^9» device both in and outride the filter element 

When me fate: catheter has earned out its task, and 
a danger far the paSem**^? 

S - ^i ertUbe ^ 0b0dyin a relatively distal direc- 
toa « Mtat the wan sections 16 b«*J3ta 

Claims 

«™ and a proximal end. wherein the catheter 

£nsof me basic body S^SXE 
to^^cutsevenrycOstribu^ 
S^^lf^ 6 ™ 6 am ^"B a means 
ermer side of the wail sections towards 
porter to make the wan sections bend outwards. 

reduction and discharge device comprises a iet 
nozzle conn ected with a pressure lumen «sWethe 
basic body pointing in the proximal olrecSon and a 
^ame opening, formed opposite the jet nozzle, 
which is connected to a discharge lumen. 

3. pjtheterasdaimedfo 
tube-like body and an inner tube^ke boo* received 
insrfc nt ha movable manner, which are connected 
toeach other at their distal ends and wherein the 

outer tube-eke body. 

4. Catheter as daimed in claim 2 and 3. wherein the 
pressure lumen and the discharge lumen have 
been received inside the inner tube-fikB body. ^ 

5. Catheter as daimed in claim 4, wherein the jet noz- 
zle and the discharge opening are positioned inside 
*e longitudinal section of the catheter wherein the 
longitudinal cuts extend. 


3 


6. 


5 


10 


75 


SO 


25 


30 


35 


40 


45 


50 


55 


4 



5 


i 

/ 


E P 0 737 450 


A1 


J) 


European Patent 
Office 


EUROPEAN SEARCH REPORT 



6 


